Mechanism of the membrane depolarization induced by oxidative stress in guinea-pig ventricular cells.
Mechanism of the membrane depolarization induced by oxidative stress was examined using ion-selective microelectrode and patch clamp techniques. In guinea-pig papillary muscles stimulated at 0.5 Hz, cumene hydroperoxide (CH) at a concentration of 300 microM decreased the resting membrane potential and shortened the action potential, concomitantly with muscle contracture. The membrane depolarization was not associated with a significant decrease in intracellular potassium ion activity, indicating that the depolarization is not due to a decrease in potassium equilibrium potential resulting from leak of intracellular K+. In isolated guinea-pig ventricular cells. CH (10-30 microM) consistently decreased the inward rectifier potassium current and slightly decreased the calcium current. In cell-attached patches CH inhibited the opening of the inward rectifier K+ channel without affecting the unit amplitude of the single channel current. Thus, the depolarization of the resting membrane induced by oxidative stress is, at least in part, due to the inhibition of the inward rectifier K+ channel activity, and may play an important role in the genesis of reperfusion-induced arrhythmias.